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(57) ABSTRACT

A connector mcluding a plug and a socket and a driving
section for fitting the plug and the socket by moving the
driving section 1n a first direction substantially perpendicular
to the fitting direction of the socket and the plug. The driving
section has a first groove part provided in the first direction,
and a second groove part provided substantially perpendicu-
lar to the first direction. The plug has a first protruding
portion engaging with the first groove part, and the socket
has a second protruding portion engaging with the first
groove part. When the driving section moves in the {first
direction, the driving section depresses the second protrud-
ing portion in the fitting direction at the second groove part
to move the socket 1n the fitting direction, thus fitting the
plug 1n the socket.

16 Claims, 10 Drawing Sheets
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CONNECTOR, ELECTRONIC COMPONENT
FIXING DEVICE, AND TESTER

The present application 1s a continuation application of
PCT/IP03/07468 filed on Jun. 12, 2003, claiming priority

from a Japanese patent application No. 2002-172005 filed
on Jun. 12, 2002, the contents of which are incorporated

herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a connector, a socket
board, and a tester. More particularly, the present invention
relates to a connector on which electronic components are
mounted.

2. Description of Related Art

Conventionally, as for a tester for testing electronic com-
ponents, a connector on which the electronic components
are mounted to perform 1nput and output of signals has been
used. The connector includes a plug provided in a test head
side, and a socket on which the electronic components are
mounted. The plug and socket include plug pins and socket
pins. By fitting the plug to the socket, the connector elec-
trically connects the plug pins and the socket pins and
clectrically connects the electronic components with a test
head.

Conventionally, a ZIF (Zero Insertion Force) connector
has been used for the connector. However, as for the
conventional connector, the positioning accuracy of the plug
and socket was not so good, and i1t was diflicult to {it the plug
to the socket accurately. Moreover, 1t was dithicult to fit a
plurality of connectors simultaneously and accurately.

SUMMARY OF THE INVENTION

Therefore, it 1s an object of the present invention to
provide a connector, a socket board, and a tester which can
solve the foregoing problem. The above and other objects
can be achieved by combinations described 1n the indepen-
dent claims. The dependent claims define further advanta-
geous and exemplary combinations of the present invention.

According to a first aspect of the present invention, there
1s provided a connector including a plug and a socket to
which the plug 1s fit. The connector includes: a driving
section operable to {it the plug to the socket by moving to a
direction substantially perpendicular to a fitting direction 1n
which the plug fits to the socket.

It 1s preferable that the driving section includes a first
groove part provided in the first direction, and the plug
includes a first protruding portion engaging with the first
groove part. Moreover, 1t 1s preferable that the drniving
section includes a second groove part being inclined to the
first direction, and the socket includes a second protruding
portion engaging with the second groove part.

The driving section may press down the second protrud-
ing portion to the fitting direction in the second groove part
when the driving section moves to the first direction. The
socket may move to the fitting direction and fit to the plug
by the second protruding portion being pressed by move-
ment of the driving section to the first direction.

The drniving section may further include a fourth groove
part extending from an end of the second groove part to the
fitting direction. The driving section may press down the
first protruding portion to a direction opposite to the fitting
direction in the first groove part when the driving section
moves to the first direction.
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The plug may move to a direction opposite to the fitting
direction and fit to the socket by the first protruding portion
being pressed down. The driving section may further include
a third groove part extending from an end of the first groove
part to the fitting direction.

The plug may include: a plurality of plug pins electrically
connecting with an electronic component, and a plug holder
having the plurality of plug pins, wherein the first protruding
portion 1s provided in the plug holder. The socket may
include: a plurality of socket pins electrically connecting
with an electronic component, and a socket holder having
the plurality of socket pins, wherein the second protruding
portion 1s provided in the socket holder.

The driving section may include a plurality of the first
groove parts at substantially the same location with each
other in the fitting direction, and the plug may include a
plurality of the first protruding portions, each of which
engaging with either of the plurality of first groove parts 1n
the fitting direction. The drniving section may include a
plurality of the second groove parts at substantially the same
location with each other in the fitting direction, and the
socket may include a plurality of the second protruding
portions, each of which engaging with either of the plurality
of second groove parts 1n the fitting direction.

The plug may include a recess on a surface which 1s to fit
to the socket, and the socket may include a guide protruding
portion engaging with the recess on a surface which 1s to fit
to the plug. The plug may include a plurality of the recesses,
and the socket may include a plurality of the guide protrud-
ing portions, each of which engaging with either of the
plurality of recesses.

According to a second aspect of the present invention,
there 1s provided an electronic component fixing device
operable to fix an electronic component. The electronic
component fixing device includes: a first substrate; a plu-
rality of IC holders provided 1n the first substrate mounting
thereon the electronic component; a plurality of plugs pro-
vided 1n the first substrate electrically connecting with the
clectronic component; second substrate; a plurality of sock-
ets provided 1n the second substrate, wherein each of the
plurality of sockets fits to either of the plurality of plugs; and
a driving section operable to fit the plurality of plugs to the
plurality of sockets by the sockets moving to a first direction
substantially perpendicular to a fitting direction 1n which the
plugs fit to the sockets.

According to a third aspect of the present invention, there
1s provided a tester operable to test an electronic component.
The tester includes: a pattern generating section operable to
generate a test signal for testing the electronic component; a
wavelorm shaping section operable to shape the test signal;
an electronic component fixing section operable to supply
the test signal to the electronic component and to receive an
output signal output from the electronic component based on
the test signal; and a decision section operable to decide
acceptability of the electronic component based on the
output signal, wherein the electronic component fixing sec-
tion includes: a first substrate; a plurality of IC holders
provided 1n the first substrate mounting thereon the elec-
tronic component; a plurality of plugs provided in the first
substrate electrically connecting with the electronic compo-
nent; second substrate; a plurality of sockets provided in the
second substrate, wherein each of the plurality of sockets fits
to either of the plurality of plugs; and a driving section
operable to fit the plurality of plugs to the plurality of
sockets by the sockets moving to a first direction substan-
tially perpendicular to a fitting direction in which the plugs
fit to the sockets.
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The summary of the ivention does not necessarily
describe all necessary features of the present invention. The
present invention may also be a sub-combination of the
features described above.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram exemplary showing a configu-
ration of a tester 100 according to the present invention.

FIG. 2 1s a surface view exemplary showing a first
substrate 32 of an electronic component fixing section 50.

FI1G. 3 1s a rear view exemplary showing the first substrate
52 of the electronic component fixing section 30.

FIG. 4 15 a side view exemplary showing plugs 64.

FIG. 5§ 1s a surface view exemplary showing a second
substrate 74 of the electronic component fixing section 50.

FIG. 6 1s a side view exemplary showing sockets 76.

FIGS. 7A-7C are explanatory drawings exemplary show-
ing a configuration and movement of a driving section 80, 1n
which FIG. 7A 1s a explanatory view showing a relation
between the driving section 80 and the socket 76, FIG. 7B
1s a side view exemplary showing the driving section 80, and
FIG. 7C 1s a side view showing another example of the
driving section 80.

FIG. 8 1s a drawing showing another example of the
configuration of the plugs 64.

FIG. 9 1s a drawing showing another example of the
configuration of the sockets 76.

FIG. 10 15 a drawing exemplary showing the plugs 64, the
sockets 76, and the driving section 80 before fitting.

FIGS. 11A-D are explanatory drawings showing a move-
ment of the plug 64 and the socket 76 during fitting
operation, mm which FIG. 11A 1s an explanatory drawing
showing the plug 64, the socket 76, and the driving section
80 before fitting, which are explained in FIG. 10, FIG. 11B
1s an explanatory drawing showing a case where the sub-
strate 54 moves to an opposite direction to a fitting direction,
FIG. 11C 1s an explanatory drawing showing a case where
the substrate 54 further moves to the opposite direction to
the fitting direction, and FIG. 11D 1s a drawing showing a
state being fit.

L1

DETAILED DESCRIPTION OF TH.
INVENTION

The invention will now be described based on the pre-
terred embodiments, which do not intend to limit the scope
of the present invention, but exemplily the imnvention. All of
the features and the combinations thereof described in the
embodiment are not necessarily essential to the mvention.

FIG. 1 1s a block diagram exemplary showing a configu-
ration of a tester 100 according to the present invention. The
tester 100 tests an electronic component 30. The tester 100
includes a pattern generating section 10, a waveform shap-
ing section 20, an electronic component fixing section 50,
and a decision section 40.

The pattern generating section 10 generates a test signal
for testing the electronic component 30. For example, a
work station etc. may make the pattern generating section 10
generate the test signal based on the pattern to test the
clectronic component 30. The pattern generating section 10
supplies the test signal to the waveform shaping section 20.

The wavelorm shaping section 20 shapes the recerved test
signal. The wavelorm shaping section 20 may supply the test
signal to the electronic device 30 at desired timing. The
wavelorm shaping section 20 supplies the shaped test signal
to the electronic component fixing section 30.
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The electronic component {ixing section 50 supplies the
test signal to the electronic component 30, and receives the
output signal output from the electronic components 30
based on the test signal. The electronic component fixing
section 50 supplies the received output signal to the decision
section 40.

The decision section 40 decides acceptability of the
clectronic component 30 based on the received output
signal. The decision section 40 may decide the acceptability
of the electronic component 30 by comparing the received

output signal and an expected value of the output signal
which 1s to be output from the electronic component 30

based on the test signal. For example, the pattern generating

section 10 may generate an expected value signal indicating
the expected value of the output signal based on the test
signal, and may supply 1t to the decision section 40. In this
case, the decision section 40 compares the output signal with
the expected value signal to decide the acceptability of the
clectronic component 30.

Moreover, the electronic component fixing section 50
includes a first substrate and a second substrate which
opposing to the first substrate. A plurality of IC holders are
provided on the surface of the first substrate to mount the
clectronic components 30 thereon, and the plurality of plugs
clectrically connected with the IC holders are provided on a
rear surface of the first substrate. Moreover, a plurality of
sockets, which {it to the plurality of plugs respectively, are
provided on a surface of the second substrate opposing to the
first substrate. The sockets electrically connect with the
clectronic components 30 via the plugs to send and receive
signals. Moreover, the socket electrically connects with the
wavelorm shaping section 20 and the decision section 40 to
send and receive signals. The electronic component fixing
section 50 1s eflicient because only the first substrate has to
be changed even 1f 1t 1s the case where different types of
clectronic components 30 are to be tested.

FIG. 2 1s a surface view exemplary showing the first
substrate 52 of the electronic component {ixing section 30.
The surface 1s a face on which the electronic components 30
to be tested are mounted. The electronic component fixing
section 50 1ncludes a first substrate 52, a plurality of socket
boards 54 provided on the surface of the first substrate 52,
a plurality of IC holders 58 provided on the surface of the
socket boards 54, wirings 56, and a connector. The connec-
tor includes a plug and a socket which fits to the plug. The
plug 1s provided on the first substrate 52, and the socket 1s
provided on each of the second substrates, which will be
explained later.

For example, the first substrate 52 may be a metal frame.
The first substrate 52 may include groove part for mounting
the socket boards 54. Moreover, the first substrate 52
includes apertures 62 at the locations where the IC holders
58 and the wirings 56 are to be provided. That is, on the rear
face of the first substrate 52, a part of the rear face of the
socket boards 54 on which the I1C holders 38 and the wirings
56 are provided 1s exposed. Moreover, screws etc. may be
used to fasten the socket boards 54 to the first substrate 52.

Each of the socket boards 54 1s mounted on the first
substrate 52. The socket board 54 includes a plurality of I1C
holders 58, a plurality of wirings 56, and a plurality of
terminals 60 on the surface. The electronic components 30
to be tested are mounted on the IC holders 58. The wirings
56 connect the terminals 60 and the electronic component 30
clectrically. The terminals 60 electrically connect with the
plug, which will be described later with reference to FIG. 3.
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The plug 1s provided on a rear face of the socket board 54.
That 1s, the plug 1s provided on rear side of the first substrate
52.

FIG. 3 1s a back view exemplary showing a rear face of
the first substrate 52 of the electronic component fixing
section 30. The rear face 1s a rear side of the surface
explained with reference to FIG. 2. The electronic compo-
nent fixing section 50 further includes a plurality of plugs 64
provided on the rear face of the socket boards 54. The plugs
64 are provided at the corresponding position of the IC
holders 58 provided on the surface of the first substrate 52.
According to the present example shown in FIG. 3, the
clectronic component fixing section 50 includes two plugs
64 for one IC holder 58. Each plug 64 includes a plug holder
90, a plurality of protruding portions 66, a plurality of

recesses 68, and a plurality of plug pins 70.

Each of the plug holders 90 1s provided at the location
substantially corresponding to the locations of the terminals
60 on the surface of the socket board 54. Moreover, the plug
holder 90 has a plurality of plug pins 70 electrically con-
necting with the corresponding terminals 60. In this
example, the plug pins 70 electrically connect with the
terminals 60 provided on the surface of the socket board 54,
and each plug pin 70 1s electrically connects with an
clectronic component 30 via a corresponding terminal 60.

Moreover, the plurality of recesses 68 are provided on the
rear face of the plug holders 90, which are substantially
parallel with the rear face of the socket board. The recesses
68 engage with the guide protruding portions of the socket,
which will be described later. Each of the recesses 68 1s a
recess having a predetermined depth 1n a direction substan-
tially perpendicular to the rear face of the socket board 54.
By engaging the recess 68 with the guide protruding portion,
the fitting location of the plug 64 and the socket can be
defined.

Moreover, a plurality of first protruding portions 66 are
provided on a side face of the plug holder 90, which 1s
substantially perpendicular to the rear face of the socket
board 54. The first protruding portions 66 projects in the
direction substantially parallel with the rear face of the
socket board 54. Each of the first protruding portions 66
engages with a first groove part of a driving section, which
will be described later. Each of the first protruding portions
66 1s pressed down so that the plug 64 may fit to the socket
(to be described later) when the driving section moves 1n a
direction substantially parallel with the socket board 54.
Moreover, as shown in FIG. 3, the plug 64 may include a
plurality of first protruding portions 66 provided on a
plurality of side faces of the plug holder 90.

FIG. 4 1s a side view exemplary showing the first substrate
52 and the socket board 54. FIG. 4 1s a cross sectional view
of the first substrate 52 and the socket boards 54 taken on
line A—A' of FIG. 3. The plugs 64 are provided on the rear
face of the socket board 54. As shown 1n FIG. 4, the socket
board 54 may include groove parts 72 on which the plugs 64
are mounted on the rear face.

The plug holder 90 of the plug 64 may include a surface,
of which the height 1s substantially the same as that of the
rear face of the first substrate 52. Moreover, the plug holder
90 may include a surface, of which the height 1s substantially
the same as that of the rear face of the socket board 54. That
1s, the depth of the groove part 72 of the socket board 54 may
be substantially the same as length of the plug holder 90 in
the depth direction of the groove part 72. Moreover, the
depth of the groove part 72 of the socket board 54 may be
longer than the length of the plug holder 90 1n the depth
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direction of the groove part 72. That 1s, a part of the rear face
of the socket board 54 may project from the rear face of the
plug holder 90.

Moreover, the plug 64 includes a plurality of first pro-
truding portions 66 and a plurality of recesses 68, as
described above. The plurality of first protruding portions 66
are provided on the side face of the plug holder 90. In this
example, the plug 64 includes two first protruding portions
66 on each of the two side faces of the plug holder 90, the
two side faces opposing each other. Moreover, i this
example, the plug 64 includes two recesses 68 on the rear
face of the plug holder 90. The plug 64 may include the
recesses 68 at ends of the rear face of the plug holder 90.

FIG. 5 1s a surface view exemplary showing a second
substrate 74 of the electronic component fixing section 50.
As mentioned above, the electronic component fixing sec-
tion 50 includes a plurality of sockets 76 provided on the
surface of the second substrate 74. The plurality of sockets
76 are provided on the surface of the second substrate 74
opposing the rear face of the socket board 54 (refer to FIG.
3). The second substrate 74 includes a plurality of apertures
82, and the sockets 76 are mounted on the apertures 82,
respectively. The sockets 76 are provided at locations cor-
responding to the plugs 64 provided on the rear face of the
first substrate 52. Each of the sockets 76 includes a plurality
ol second protruding portions 78, a plurality of socket pins
84, a plurality of guide protruding portions 86, and a socket
holder 92. Moreover, the electronic component fixing sec-
tion 50 further includes a driving section 80. The drniving
section 80 includes a plurality of groove parts in which the
groove parts engage with the first protruding portions 66 of
the plug 64, and the second protruding portions 78 of the
socket 76.

The socket pins 84 electrically connect the electronic
component 30 with the wavetorm shaping section 20 and the
decision section 40. When the socket 76 {its to the plug 64,
the socket pins 84 electrically connect with the plug pins 70,
t“lereby electmcally connect with the electronic component
30 via the plug pins 70. The wavetorm shaping section 20
supplies a test signal to the electronic component 30 via the
socket pins 84 and the plug pins 70. Moreover, the decision
section 40 (refer to FIG. 1) receives an output signal from
the electronic component 30 via the plug pins 70 and the
socket pins 84.

The gwmde protruding portions 86 are provided on the
surfaces of the socket holder 92, which 1s substantially
parallel with the surface of the second substrate 74, and
engage with the recesses 68 of the plug 64, which have been
described above. Each of the guide protruding portions 86 1s
a protrusion having a predetermined height 1n a direction
substantially perpendicular to the surface of the second
substrate 74. By engaging the guide protruding portion 86
with the recess 68, the fitting location of the plug 64 and the
socket 76 can be defined.

The second protruding portions 78 are provided on the
side faces of the socket holder 92, which are substantially
perpendicular to the surface of the second substrate 74, and
projects 1n the direction substantially parallel with the sur-
face of the second substrate 74. The second protruding
portions 78 engage with second groove parts of the driving
section 80, which will be described later. When the driving
section 80 moves 1n the direction substantially parallel with
the surface of the second substrate 74, the second protruding
portions 78 are pressed down so that the socket 76 may it
to the plug 64.

The socket holder 92 has a plurality of socket pins 84.
Moreover, the socket holder 92 includes a support section 88
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for supporting the socket holder 92. By the support section
88 engaging with the groove part provided on the aperture
82, the socket holder 92 1s mounted on the aperture 82.
Moreover, as shown in FIG. 3, the socket 76 may include a
plurality of second protruding portions 78 provided on a
plurality of side faces of the socket holder 92.

FIG. 6 1s a side view exemplary showing the second
substrate 74 and the sockets 76. FIG. 6 1s a cross sectional
view of the second substrate 74 and the sockets 76 taken on
line B-B' of FIG. 5. The sockets 76 are provided on the
surface of the second substrate 74. The second substrate 74
includes apertures 82 1n which the sockets 76 are provided
as shown in FIG. 6. Moreover, the second substrate 74
includes groove parts 94 on the side faces of the apertures 82
as shown in FIG. 6.

The socket holder 92 of the socket 76 includes support
sections 88 engaging with the groove parts 94 of the second
substrate 74. Fach of the groove parts 94 has a predeter-
mined height x 1n the fitting direction of the socket 76 and
the plug 64. Therefore, the socket 76 can move along the
fitting direction up to the height x of the groove part 94.

Moreover, the socket 76 includes a plurality of second
protruding portions 78 and a plurality of guide protruding
portions 86, as mentioned above. The plurality of second
protruding portions 78 are provided 1n the side faces of the
socket holder 92. In this example, the socket 76 includes two
second protruding portions 78 1n each of the two side faces
of the socket holder 92 opposing each other. Moreover, 1n
this example, the socket 76 includes two guide protruding
portions 86 on the surface of the socket holder 92. The
socket 76 may include a guide protruding portions 86 at the
ends of the surface of the socket holder 92. The socket 76
includes the guide protruding portions 86 at the location
corresponding to the recesses 68 of the plug 64.

FIGS. TA-7C are drawings exemplary showing the con-
figuration of the driving section 80. FIG. 7A shows a relation
of the drniving section 80 and the sockets 76 seen from the
fitting direction. As shown 1n FIG. 7A, the driving section 80
includes two side faces substantially parallel with the sides
of the socket holders 92 on which the second protruding
portions 78 are provided, and two side faces substantially
perpendicular to the sides of the socket holder 92 on which
the second protruding portion 78 1s provided.

The dniving section 80 makes the sockets 76 fit to the
plugs 64 by moving in the direction substantially perpen-
dicular to the fitting direction of the sockets 76 and the plugs
64 and 1n a sliding direction, 1.e., a first direction substan-
tially parallel with the side face of the socket holders 92 on
which the second protruding portions 78 are provided. The
driving section 80 includes a groove part for engaging the
second protruding portion 78 of the socket 76 with the first
protruding portion 66 of the plug 64. Groove parts are
provided on the two side faces of the driving section 80,
which are substantially parallel with the side face of the plug
holder 90 on which the first protruding portions 66 are
provided and with the side face of the socket holders 92 on
which the second protruding portions 78 are provided. As
shown 1n FIG. 7A, the groove parts may be groove parts
which go through the side face of the driving section 80, and
may be groove parts which do not go through the side face
of the driving section 80.

FIG. 7B shows an example of the side face of the driving
section 80. The driving section 80 includes first groove parts
96, second groove parts 102, third groove parts 98, and
tourth groove parts 104. The first groove parts 96 are formed
along the first direction. That 1s, each of the first groove parts
96 has a predetermined length in the first direction and has
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a predetermined width i the fitting direction. Here, the
fitting direction 1s a moving direction of the sockets 76 to {it
to the plugs 64. It 1s preferable that the moving length of the
driving section 80 1s shorter than the length of each of the
first groove parts 96 in the first direction. Moreover, the
width of each of the first groove parts 96 and the width of
cach of the third groove parts 98 may be longer than the
width of each of the first protruding portions 66. The first
protruding portions 66 of the plugs 64 engage with the first
groove parts 96 and the third groove parts 98.

Each of the third groove parts 98 extends from an end of
cach of the first groove parts 96 to the fitting direction. In
this example, each of the third groove parts 98 extends from
a first end of each of the first groove parts 96 to an end of
the side face of the dniving section 80. It 1s preferable that
the third groove parts 98 extend to substantially the same
direction as the fitting direction. When the plug 64 fits to the
socket 76, the first protruding portions 66 of the plug 64
engage with the third groove parts 98 from the end of the
side face of the driving section 80, and they move toward the
first ends of the first groove parts 96. Next, when the driving
section 80 moves to the first direction, the first protruding
portions 66 move to the other ends of the first groove parts
96.

Each of the second groove parts 102 1s inclined to the first
direction. Each of the second groove parts 102 1s inclined at
a predetermined angle to the first direction and to the fitting
direction, respectively. The length of each of the second
groove parts 102 1s substantially the same as that of each of
the first groove parts 96 1n the first direction. Moreover, the
first end of each of the first groove parts 96 and a first end
of each of the second groove parts 102 may be provided at
substantially the same location as each other in the first
direction, and the other end of each of the first groove parts
96 and the other end of each of the second groove parts 102
may be provided at substantially the same location as each
other 1n the first direction. Moreover, the first end of each of
the second groove parts 102 and the other end of the second
groove part 102 are provided at different locations from each
other 1n the fitting direction.

Each of the fourth groove parts 104 extends from an end
of each of the second groove parts 102 to an opposite
direction to the fitting direction. In this example, each of the
fourth groove parts 104 extends from the first end of each of
the second groove parts 102 to the end of the side face of the
driving section 80. When the plug 64 fits to the socket 76,
the second protruding portions 78 of the socket 76 engage
with the fourth groove parts 104 from the end of the side face
of the driving section 80, and they move to the first ends of
the second groove parts 102. Next, when the driving section
80 moves to the first direction, the second protruding por-
tions 78 move to the other end of the second groove parts
102. Since the distance from the other end of each of the first
groove parts 96 to the other end of each of the second groove
parts 102 1s shorter than the distance from the first end of
cach of the first groove parts 96 to the first end of each of the
second groove parts 102, when the driving section 80 moves
to the first direction, the distance between the plug 64 and
the socket 76 decreases, and hence the plug 64 fits to the
socket 76.

Moreover, the driving section 80 includes a plurality of
first groove parts 96, a plurality of second groove parts 102,
a plurality of third groove parts 98, and a plurality of fourth
groove parts 104 corresponding to the plurality of plugs 64
and the plurality of sockets 76, as shown 1n FIG. 7B. By
moving the driving section 80 to the first direction, the
plurality of plugs 64 fits to the plurality of sockets 76
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simultaneously. The driving section 80 includes a plurality
of first groove parts 96 at substantially the same location as
cach other i the fitting direction. Moreover, the driving
section 80 includes a plurality of second groove parts 102 at
substantially the same location as each other in the fitting
direction. The plug 64 includes a plurality of first protruding
portions 66, each of which engaging with either of the
plurality of first groove parts 96, at substantially the same
location as each other in the fitting direction. Moreover, the
socket 76 includes a plurality of second protruding portions
78, each of which engaging with either of the plurality of
second groove parts 102, at substantially the same location
as each other in the fitting direction.

FIG. 7C shows another example of the side face of the
driving section 80. In addition to the configuration of the
driving section 80 explained 1n FIG. 7B, the driving section
80 further includes fifth groove parts 106. Each of the fifth
groove parts 106 extends from the other end of each of the
second groove parts 102 to the opposite direction to the first
direction. In this case, the length of each of the first groove
parts 96 1s substantially the same as the length of each of the
second groove parts 102 plus the length of each of the fifth
groove parts 106 in the first direction.

When the driving section 80 moves to the first direction,
the second protruding portions 78 moves to ends of the fifth
groove parts 106. By moving the second protruding portions
78 to the ends of the fifth groove parts 106 extending 1n a
direction perpendicular to the fitting direction in the state
where the plug 64 fitting to the socket 76, the fitting between
the plug 64 and the socket 76 can be kept stable.

FIG. 8 shows another example of the configuration of the
plugs 64. In FIG. 8, function and configuration of compo-
nents bearing the same reference numerals as FIG. 4 are the
same as or similar to those explained with reference to FIG.
4. Fach of the plugs 64 includes guide protruding portions
86 instead of the recesses 68 of the plug 64 explained with
reference to FI1G. 4. Function and configuration of the guide
protruding portions 86 are the same as or similar to those of
the guide protruding portions 86 explained with reference to
FIG. 6.

FIG. 9 shows another example of the configuration of the
sockets 76. In FIG. 9, function and configuration of com-
ponents bearing the same reference numerals as FIG. 6 are
the same as or similar to those explained with reference to
FIG. 6. Each of the sockets 76 includes recesses 68 instead
of the guide protruding portions 86 of the socket 76
explained with reference to FIG. 6. Function and configu-
ration of the recess 68 are the same as or similar to those of
the recess 68 explained with reference to FIG. 4.

FI1G. 10 15 a drawing exemplary showing the plugs 64, the
sockets 76, and the driving section 80 before fitting. In this
example, configuration and function of the plugs 64 are the
same as those of the plugs 64 explained with reference to
FIG. 8, and configuration and function of the sockets 76 are
the same as those of the sockets 76 explained with reference
to FIG. 9. The driving section 80 1s mounted on the second
substrate 74, and the second protruding portions 78 of the
sockets 76 engage with the first ends of the second groove
parts of the driving section 80.

At the time of fitting, the first substrate 54 moves to the
opposite direction to the fitting direction shown 1n FIG. 10,
and the guide protruding portions 86 of the plugs 64 engage
with the recesses 68 of the sockets 76. The {first substrate 54
moves to the opposite direction to the fitting direction until
the first protruding portions 66 of the plugs 64 engage with
the first ends of the first groove parts 96 of the driving
section 80. Next, the driving section 80 moves to the first
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direction to make the plugs 64 fit to the sockets 76. Here-
alter, movement of the plugs 64 and the sockets 76 at the
time of the fitting will be explained.

FIGS. 11A-D are explanatory drawings showing a move-
ment of the plug 64 and the socket 76 during the fitting
operation. FIG. 11A 1s explanatory drawing showing the
plug 64, the socket 76, and the driving section 80 before the
fitting. Next, as shown 1n FIG. 11B, the substrate 54 moves
to the opposite direction to the fitting direction, and the
guide protruding portions 86 of the plug 64 1s made to
approach the recesses 68 of the socket 76. At this time, the
first protruding portions 66 of the plug 64 approach the third
groove parts 98 of the dniving section 80.

Next, as shown in FIG. 11C, the substrate 54 further
moves to the opposite direction to the fitting direction, and
the guide protruding portions 86 are 1inserted into the
recesses 68. At this time, the first protruding portions 66 of
the plug 64 engage with the first ends of the first groove parts
96 of the driving section 80. That 1s, the substrate 54 moves
to the opposite direction to the fitting direction until the first
protruding portions 66 engage with the first ends of the first
groove parts 96.

Next, as shown 1n FIG. 11D, the driving section 80 moves
to the first direction so that the plug 64 fits to the socket 76.
When the driving section 80 moves to the first direction, the
first protruding portions 66 engage with the other ends of the
first groove parts 96, and the second protruding portions 78
engage with the other ends of the second groove parts 102.
Therefore, 1n the second groove parts 102, while the driving
section 80 presses down the second protruding portions 78
toward the fitting direction, the driving section 80 presses
down the first protruding portions 66 toward the opposite
direction to the fitting direction in the first groove parts 96.
That 1s, the driving section 80 presses down the plug 64 and
the socket 76 1n the direction so that the plug 64 fits to the
socket 76 1n the first groove parts 96 and the second groove
parts 102.

The socket 76 1s movable along the fitting direction in the
domain of the groove parts 94 of the second substrate 74.
Therefore, by pressing down the second protruding portions
78, the socket 76 moves to the fitting direction to fit to the
plug 64. Moreover, by pressing the first protruding portions
66, the plug 64 may move to the opposite direction to the
fitting direction to {it to the socket 76.

According to the electronic component fixing section 50
in this example, the plugs 64 of the plurality of the connec-
tors may fit to their plurality of sockets 76 accurately and
casily. Moreover, in this example, although the drniving
section 80 includes a plurality of groove parts (96 98, 102,
104) and the plug 64 and the socket 76 include a plurality of
protruding portions (66 78), in another example, the driving
section 80 may include a plurality of protruding portions (66
78), and the plug and the socket 76 may include a plurality
ol groove parts (96 98, 102, 104).

As 1s apparent from the above description, according to
the connector of the present invention, the plug may fit to the
socket accurately. Moreover, according to the electronic
component fixing section of the present invention, the fitting
of the plurality of connectors can be carried out accurately
and ethciently. Moreover, according to the tester of the
present mvention, a plurality of electronic components can
be tested accurately and efliciently.

Although the present invention has been described by way
of an exemplary embodiment, 1t should be understood that
those skilled in the art might make many changes and
substitutions without departing from the spirit and the scope
of the present invention. It 1s obvious from the definition of
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the appended claims that embodiments with such modifica-
tions also belong to the scope of the present invention.
What 1s claimed 1s:

1. A connector, comprising:

a plurality of plugs provided on a first substrate, each of 5

said plugs including a first protruding portion;

a plurality of sockets provided on a second substrate, each

of said sockets including a second protruding portion;

a driving section operable to fit said plurality of plugs to

said plurality of sockets by moving to a first direction
substantially perpendicular to a fitting direction 1n
which said plugs fit to said sockets, said driving section
comprising a plurality of first groove parts extending 1n
the first direction and a plurality of second groove parts,
cach of said first groove parts being engageable with
said first protruding portion and each of said second
groove parts being engageable with said second pro-
truding portion;

wherein each of said second groove parts of said driving

section includes a portion which allows moving of said
sockets 1n the fitting direction 1n relation to the move-
ment of said driving section, the second substrate
includes a plurality of first members which allow the
moving of said sockets 1n the fitting direction in rela-
tion to the second substrate, and each of said sockets
includes a second member engageable with each of said
first members on said second substrate; and

wherein when connecting said plugs and said sockets, a

distance by which said second groove part allows said
socket to move 1n the fitting direction 1s shorter than a
distance by which said first member of said second
substrate and said second member of said socket allow
said socket to move 1n the fitting direction.

2. The connector as claimed in claim 1, wherein said
driving section further comprises a fourth groove part
extending from an end of said second groove part to the
fitting direction.

3. The connector as claimed 1n claim 1, wherein said
driving section presses said first protruding portion to a
direction opposite to the fitting direction in said first groove
part and presses said second protruding portion to the fitting,
direction 1n said second groove part when said driving
section moves to the first direction.

4. The connector as claimed 1n claim 1, wherein said
driving section further comprises a third groove part extend-
ing from an end of said first groove part to the fitting
direction.

5. The connector as claimed 1n claim 4, wherein said plug
COmprises:

a plurality of plug pins electrically connecting with an

clectronic component, and

a plug holder having said plurality of plug pins, wherein

said first protruding portion 1s provided in said plug
holder.

6. The connector as claimed in claim 1, wherein said
socket comprises:

a plurality of socket pins electrically connecting with an

clectronic component, and

a socket holder having said plurality of socket pins,

wherein said second protruding portion 1s provided in
said socket holder.

7. The connector as claimed 1n claim 1, wherein

said plug comprises a recess on a surface which 1s to {it

to said socket, and

said socket comprises a guide protruding portion engag-

ing with said recess on a surface which 1s to fit to said

plug.
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8. The connector as claimed 1n claim 7, wherein

said plug comprises a plurality of said recesses, and

said socket comprises a plurality of said guide protruding
portions, each of which engaging with either of said
plurality of recesses.

9. The connector as claimed i1n claim 1, wherein the
portion which allows the moving of said socket 1s inclined
in the first direction.

10. The connector as claimed 1n claim 1, wherein the
plurality of first members on said second substrate include a
plurality of groove parts having a predetermined height in
the fitting direction and the second member of said socket
includes a supporting section which engages with one of
said groove parts, and wherein a length of a space formed
between said groove part and said supporting section 1s
larger than a moving length by which said part of said
second groove allows the relative movement of said socket
in the fitting direction.

11. The connector as claimed in claim 1, wherein said first
substrate comprises a plurality of socket boards on a surface
thereol, and each of said socket boards comprise a plurality
of IC holders.

12. An electronic component fixing device operable to fix
an electronic component, comprising:

a first substrate:

a plurality of IC holders provided on said first substrate

mounting thereon the electronic component;

a plurality of plugs provided on said first substrate elec-
trically connecting with the electronic component, each
of said plugs including a first protruding portion; sec-
ond substrate;

a plurality of sockets provided on said second substrate,
cach of said plurality of sockets including a second
protruding portion; and

a driving section operable to fit said plurality of plugs to
said plurality of sockets by moving to a first direction
substantially perpendicular to a fitting direction 1n
which said plugs fit to said sockets, said driving section
comprising a plurality of first groove parts extending 1n
the first direction and a plurality of second groove parts,
cach of said first groove parts being engageable with
said first protruding portion and each of said second
groove parts being engageable with said second pro-
truding portion;

wherein each of said second groove parts of said driving
section includes a portion which allows moving of said
sockets 1n the fitting direction 1n relation to the move-
ment of said driving section, the second substrate
includes a plurality of first members which allow the
moving of said sockets 1n the fitting direction in rela-
tion to the second substrate, and each of said sockets
includes a second member engageable with each of said
first members on said second substrate; and

wherein when connecting said plugs and said sockets, a
distance by which said second groove part allows said
socket to move 1n the fitting direction 1s shorter than a
distance by which said first member of said second
substrate and said second member of said socket allow
said socket to move 1n the fitting direction.

13. The electronic component fixing device as claimed in
claam 12, wherein the plurality of first members on said
second substrate include a plurality of groove parts having
a predetermined height 1n the fitting direction and the second
member of said socket includes a supporting section which
engages with one of said groove parts, and wherein a length
of a space formed between said groove part and said
supporting section 1s larger than a moving length by which
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said part of said second groove allows the relative move-
ment of said socket 1n the fitting direction, the portion which
allows the moving of said socket 1s inclined in the first
direction.

14. The electronic component fixing device as claimed 1n 5
claim 12, wherein the portion which allows the moving of
said socket 1s 1inclined 1n the first direction.

15. The electronic component fixing device as claimed 1n
claim 12, wherein said first substrate comprises a plurality of
socket boards on a surface thereof, and each of said socket 10
boards comprise a plurality of IC holders.

16. A tester operable to test an electronic component,
comprising:

a pattern generating section operable to generate a test

signal for testing the electronic component; 15

a wavelorm shaping section operable to shape the test

signal;

an electronic component {ixing section operable to supply

the test signal to the electronic component and to

receive an output signal output from the electronic 20

component based on the test signal; and

a decision section operable to decide acceptability of the

clectronic component based on the output signal,

wherein

said electronic component fixing section comprises: 25

a first substrate:

a plurality of IC holders provided on said {first substrate
mounting thereon the electronic component;

a plurality of plugs provided on said first substrate
clectrically connecting with the electronic compo- 30
nent, each of said plugs including a first protruding
portion;

second substrate;

14

a plurality of sockets provided on said second substrate,

cach of said plurality of sockets including a second
protruding portion; and

a driving section operable to fit said plurality of plugs

to said plurality of sockets by said sockets moving to
a {irst direction substantially perpendicular to a fit-
ting direction in which said plugs {it to said sockets,
said driving section comprising a plurality of first
groove parts extending in the first direction and a
plurality of second groove parts, each of said first
groove parts being engageable with said first pro-
truding portion and each of said second groove parts
being engageable with said second protruding por-
tion;

wherein each of said second groove parts of said

driving section includes a portion which allows
moving ol said sockets 1n the fitting direction 1n
relation to the movement of said driving section, the
second substrate includes a plurality of first members
which allow the moving of said sockets 1n the fitting
direction 1n relation to the second substrate, and each
of said sockets includes a second member engage-
able with each of said first members on said second
substrate; and

wherein when connecting said plugs and said sockets,

a distance by which said second groove part allows
said socket to move 1n the fitting direction 1s shorter
than a distance by which said first member of said
second substrate and said second member of said
socket allow said socket to move in the fitting
direction.
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